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Introduction
The development of conductive inks is currently a field of study for
electronic applications, including energy devices and sensors, where metal
nanoparticles (MNPs) have most commonly been used. However, MNPs
present important disadvantages, typically the scarcity of noble metals
(Au, Ag, Pt) and the easy oxidation of the rest (Cu, Al). Carbon
nanomaterials, such as single-walled carbon nanotubes (SWCNTs), are
regarded as an alternative for the fabrication of conductive inks, because
of their properties: electronic and thermal conductivity, 1D structure,
surface functionalization, and the dispersion in many surfactants and
some organic solvents, which are unfortunately highly toxic and
unsustainable.
New biofriendly and sustainable dispersing agents are on demand, and
also the use of water as the liquid medium for conductive inks.
Nanocellulose, an emerging ‘green’ nanomaterial, possesses many
desirable features: hydrophilicity, sustainability, abundance and excellent
performance as dispersing agent, which makes it a promising candidate as
an alternative to toxic surfactants and hazardous organic solvents. Herein,
we report the facile, non-toxic and environmentally friendly fabrication of
aqueous and stable conductive inks made up of SWCNTs, using
nanocrystalline cellulose as dispersant agent, and the ink deposition by
spray coating to obtain conductive thin films.
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conductive layers after acetonitrile exposure,
where the G-Went paste layer presents serious
damages.
Conclusions
SWCNT inks were fabricated using two different types of nanocellulose as biofriendly and sustainable
dispersing agent. The centrifugation rate in the fabrication process played a crucial role in the ink optical
purity index. Conductive thin films made of these inks and prepared by spray coating techniques showed
lower sheet resistance values than commercial pastes used for electronic purposes. Also, the conductive film
showed high resistance to strong organic solvents mostly used in electrochemistry measurements. These
findings suggest that conductive inks made up of SWCNTs and nanocellulose can result as a promising
alternative to commercial carbon pastes that mostly contain toxic and hazardous compounds.
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The purity index increases at higher Centrifugation
rates, due to the elimination of amorphous carbon
material present in the dispersión. SWCNT-NCC type II hybrid. 
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